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(57)Abstract: 

PURPOSE: To provide the subject new compound 
manifesting both highly excellent reactivity and reaction 
characteristics as a ligand, giving high branch/linear form 
ratio, and capable of producing an intermediate for 
medicines by hydroformylation using the same. 
CONSTITUTION: The objective compound having 
bicyclo[2,2,l]heptane skeleton of the formula (R1-R4 are 
each 1-8C alkyl, 6-1 8C aryl or 7-18C aralkyl, Rl and R2 
and/or R3 and R4 are each alkyl, aryl or aralkyl which may 
also be linked to each other via a bond except for P atom), 
e.g. endo, endo-2,5- bis[(diphenylphosphinyl)oxy]bicyclo 
@{9146/2-8}2,2,l]heptane. It is recommended that the 
compound of the formula be obtained, for example, by a 
process wherein norbomadiene is reacted with formic acid 
to produce norbomadiene diformate which is then oxidized 
with chromic acid and then reduced by hydrogenated tri(t- 
butoxy)aluminumlithium followed by reaction of a 
chlorophosphine. 
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I 



H$w»#©ttH] 

CfB*Bl] ittt (l) Ufci] 
Mfcl] 




(1) 



[SC*, R 1 , R 2 , R 8 RtfR 4 fctei3tSl-8fiC& 
X\t. S)^oWU<, R 1 £R a Rtf/X 

^$r, ] T^$nsif->^P [2. 2. i] "v/*> 

[SSiB08«fflfc&9I] 
[0 00 1] 

[^-L<Z)*J/8a^] #3&9Ha, fc*3£ (1) [flS2] 
[0 0 0 2] 



Wb2] 




(1) 



[j£*, R 1 , R 2 , R 5 RtfR 4 te£US&ftl~8<@£> 

yii^Mdfc ^*»6-i 8ficoTU-;PS&^*» 
7-1 8®<DT5)Wv&&K>fc2>mfr*>mttnz>'j>te 

SfcoTlr>T*>«fc<, R l <tR J Rtf/X 

teR 8 £R 4 ttU>S^^O<S^»CcfcoTt>^^ 0 

] Tssn^tf^o [2. 2. i] 

[0 0 0 3] 



(2) »i¥7-8 2 2 8 1 

2 

[0 0 0 4] #bKo*ji^;i/flsR£ra\ Slti/7^f 

><Db HD3^jP^;Wfc;fi[JST«> — «Kb r a 
n c h»L l lnear #<Dxag(D£j&&#-C^ ^ 

[0005] &ft. nz?V2±%m&m^x*uy>c><D 

[0 0 0 6] 

TX3gWlc:ab^ffia6TS«V>S^ttt, S^bran 
c h#/ linea r#:jt^H^lC#^S«f«^X7 

[0 0 0 7] 

n c h<*/ linea r #Jfc£|iP3fc#*.5grfi> 5 *X 
v> **l^:7 >r >tf> b F n ;Wfc£jfcfr 

^n^fflv^bHD^a;i/fts«*S^ttib. * 

(1) Wfc3] 
40 [0 0 08] 



Hfc3] 




(1) 



[St** R l , R 8 , R s RtfR 4 «£«SSl-8fi<0 

t;p^;i/S. &sfcft 6-18 fioT u -^SRtf&*» 
50 7-1 8 B07 ^^s* D fcSSfr eitfns^^: 
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(3) 



-82281 



Sgt. ] T&£n*tf->*n [2. 2. i] 
[0 0 0 9] &tt&m\*. KbfS^n [2. 2. 1] 

tfi^n [2. 2. 1] ^^>#»«:S*t 
U ^CD2 t 5 -mz~^<DfcXyj~)Vtti'&&e 
ndo, e n d o iZftteVfc, ffi&T*S©£^fh*nfc 
E{fc^T&*o rR'£RM*U>lTPSW(0*S£ 



4] 

[0010] 

Mb4] 

-<i 



j t«. fls3*5£ (2) [ft; 



(2) 



stum xi«iE»iosiesriia*^-B-Tff5ct*t 

«*.«. fl^S (3) Mb 5] 
[0 0 11] 
Mfc5] 



HAIHfO-tert-Bu)a 



\ OH 
HO 



(3) 



Mb HJ (tert-m« TM^AUm 
iCTStRWlcSTcbTendo, endo-2, 5-V 

[0 0 12] *&W(Di?&7>y 4 '1r<i Mfc^W-^tt* 
U >KT-k<0«»S, R l , R 2 , R 3 RtfR 4 tl/T 
HU x^;k :/ntfJK 

/k m-HJ/k o-hUiVSfclim-^;i/7*7xZ 

v^o sect*. r 1 , r j , r 8 RtfR x **n*n» 

[0 0 13] #«9!fc«fcft«* ±E^*X7>fW hft; 
b r a n c hfrCDT^xt Ffc*4&*»»T*WT* 



40 



[0 0 14] D^^Aft^fttl/TIt ?W7-f« 

Dy^A] . t FU F*;i^3R— JPHJX (b'J7x-;k 

[0 0 15] #«§8*«^TtFa*>P5JWbi"**V 

l-^>> 1 -^>-r>, 1 1- 
1 -rt>WBa-*U7^ >^> 
2 -^>^>, 2-"V*-feX 
2 -*^y>*fctt3-*^^>«©llUBW«*^ 

7><>®, -fy^yu>, 2 2 
i -o^>, 3-**\>v- 1-^>?>, 
2-^^;w- l -A*tx 3-*^- l -'vfriz 
2-^^;v-i-^^>, 3-*^;v- l 
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(4) 

5 

y>om. 2, 3-i^^^)V- 1 -zfj-y. 2, 3-v 
i -^>t->, 2, 4-s>*9\>k- 1 -^>a- 

X 2, 3-^^^- 1 -^*fe>, 2, 4-^*^ 
JW-l-'S**^ 2, 5 -i?*^)V- 1 -^il>* 
fcte3, 4-i?^^l—l-^-fe>^CD#»Ka-^ 

uy^om. '>^D^t>, 2-/;i^;i/*>£&te 

tfv^n [2. 2. 2] ^^5 L >-2^<D»«^1^7^ 
^)V7sW>, p -^V^^X* 1 2 -h?X i0 

^S®^i^^>r>®, Tyjwvn-ji^o^MRi 
x~^;i/ ^fc«7x ~)V t!x;px - ^u^co^&fax - 

[0016] *&mz&z>v**y * i-i hto&mhu 

A >\Z#I>XM1%1 0 Omo 1 %BTR &&1><\Z1 0 
mo 1 %ETFTJ8V>Sn*. 1 0 Omo 1 %&>±X\ZM 
mfcfch\Z^tt £fc3Xh#ilKft*fc:£* X^«J 

T> »J L < li 5 €;^l«TTffi ^ 10^ 

£<h#T#*o BPS, KJ&ia£fctM#-5 0-2 0 0 
»$K«0-10 0raO, BE*fctS#l-3 

0 0kg/cm 2 G., #£L<tel 0-1 0 Okg/cm 2 
S*^ra«31»0. 1-1 0 OPSHTCife 

7KSS/-BHfc#*it CggJt) «S^0. l-10<Z>f& 49 

lCd:oT«^>"tf>. h;PX>£fcfc^v^>fta:KJ& 

[0 0 17] 
5US091 

endo, endo-2, 5-lfX [ (y7x-J^X 50 



Si?7-82281 

7>f-iW r***'] tfv-^a [2. 2. l] ^9><o 

(1) 77X311, ;^t>?X>6 9. 6g (0. 
76mmol) W82 8 0ml (8 8%, 5. 3 2m 
mo 1) £An, ««A.L^^e>4«ffflUn^Sffi$1i- 

»121. 6g (87%) %t>tVfc.J)V#)V-r 
>- 2, 5 -^*JM-h^iE'&«&&71zh>3 6 0m 

Kft^nA-lSKSiSl OOOmlSl 9B9M)W*TW 

mm^nmrnm-r^z^z^r), /;i/#;kj->-2, 5 

-^t>£3 0. Og (34%)f§fc, 
[0 0 18] (2) 7 7X31C, **fl:bU (t e r t 
-yh^y) 7M^AUfW6. lg (2 4mm 
o 1) Oftgfh7tHD77>l 5mligj0c£AnT 

-i'ot:ic»aiu (l) x%*l;)V#)\>±>-2, 5 

-i>t>2 9 8mg (2. 4mmol) ©K»rh7t 
HD77>5 Omlgifc&JnAfco SmJcMUTl^M 

7A^PTh^77^- (Slffi:»8xfJW Tfifi 
LT> endo, endo- 2, 5-/;^t>vt 
-M2 2 9mg (7 4%) 

[0019] (3) (2) TSfcendo, endo- 
2, 5-/Wt>^t-iH0Omg (0. 7 8m 
mol) ©««$^nn**>l 5ml^l:, fcfUi^ 
>0. 16ml (2. Ommol) ^jD^TO'CtC^ 
U C^l:^PD^7x-;^7^>0. 3 1ml 

(1. 7 mm o 1 ) fcftlAfco *g£*«3££irT?6HSfBJg 
MJEfittU a2£^yXfJH-f^3 0 

&7)VZ±*y<U?u-?b>fyy>(--Xttmi,X, SIB 
^ftlOOmg (2 6%) &%1t. 
[00 2 0] l H NMR (2 7 0MHz, CDCla) 

0 7.2-7.6(m, 20H, Ph), 4.41(m. 2H), 2.33(brs, 2H), 
2.00(d, J=13.53Hz, 2H), 1.75(ddd, J=4.61, 11.87, 
13.53 Hz. 2H), 1.37(brs, 2H). 

l »C NMR (125MHz, CDCh) 
<5130.4(d, J=23.1Hz), 129.9(d, J=21.9 Hz). 128.9 
(d, J=18.3Hz), 128.1(d, J=7.3Hz), 80.7(d, J=18.4 
Hz), 42.2(d. J=4.9Hz), 35.3. 29.2(d, J=6.1Hz). 

1 R (KB r) 

3062, 2956, 2930, 2874, 1477, 1432, 1364, 1231, 11 
79, 1115, 1094, 1044,1013, 876 cm" 1 0 
[00 2 1] S£&SW2 
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(5) 



5 Om 1 CO*— h&U— ^\Z7.^V> 1 0 4. 6mg 
(lmmol), ^>if>5m 1 , ztiiMt—frTtt 
;WTirh^— hD^A 1. 3mg (5X10-'mo 
K 0. 5moU) , Rrffiffiftl/tendo, e 
ndo-2, 5-t!7 [ (i;7xz;V3|>X7>{-;W * 
3^>] tf->^n [2. 2. 1] s\7?>3. Omg (6 
xi0* ! mol) SAn, -BM^3S<h*«ia>l : 1*1 
§^7T3@I»tm -eftK«t**01 : 1*1 
^#X£4 OftUEfegiLfco :f-h£rU-:/£3 0X:\Z 

*>7^5 f b F 1 3 Omg^L «*9 7% . 2- 
7x-JV^d tT*>T;^t F £ 1 -7x=^^nKaf 
>7;i^t FO&dtJfctt* 96:4T^fco 

[0 022] 33£flJ3 
I»Kr:;KJDfc FD*;Ps;WfcE« 
5 0ml <D*—h?U—7\zm&¥—)l'8 6mg (lm 
mo 1) > ^>if>5mK ^^-^Tir^VT-fe 

ht-hDy^M. 3mg (SXlO'moK 0. 

5moU) , Rtffitf tl/Tendo, endo- 

2, 5-tfX [ (i^7x-WX7>fr:;V) **^] tT> 

^1 



70 



7-82281 
8 

*i/#u [2. 2. 1] *^79>3. Omg (6X10 S 
mo 1) £An, -■fl5K*t3W»©l : 1 JB^tfXT 

4 0HUE5fe«bfco *-h^U-^«:4 0*CtC#^ 2 
OPSWSftA^bfc. Stf^fttttUft* EJ6»ft*»U 

mm&m3kvit&. litt, 2-yirh^->^ntr* 

Tte. 1 -T1rh^yat!*>7;i^bFI«kffl$n 

[0023] Jt$fcm-4 
HH£M2lC^^SE(fi: : 5 1 ^ endo ( endo-2, 

5-tfx [ (i;7x^wx7/y) t?->*a 

[2. 2. 1] *>?9>* 1. 2-bfX t^7xZW 
X7^/) X^>, 1, 4-tfX (^7x-MX7>f 
/) ^ >. Sfcttl, 6-fcfX (y7i^X7>f 
/) ^*»>t*jL, aBmiB«3 0l»IBIC*AfcBW 

[0 0 24] 
[3*1] 



011 




Jfc* (%) 


Turnover 

rate 
Rh-atom'V 1 


branch : linear 
it 


*MM2 


^> 


9 7 


9.7 


9 6:4 


tt««l 




7 0 


4.6 


9 6:4 


it««2 


Ph2P(CH2)aPPh2 


4 3 


2.9 


9 7:3 


ifcttMS 


Ph2P(CH 2 )4PPh2 


2 6 


1 .8 


9 5:5 ; 


Item 4 


PhaPtCH^PPha 


9 


0.6 


9 6:4 



ZKDfegcfcO* Ktt^tbt, #?g91CDendo, en 
do- 2. 5-fcfX [ (^7x^*X7-f-JW 
~>] tfv^D [2. 2. 1] A.^>€«Vie^ 
b r a n c hiRttS«fiflfc*i> fltjcBEft^lCit^ 

[0 0 2 5] tkttM5, 6 
IMM93«c45***EttT*. endo, endo-2. 



5-lfX t (^7x-;V*X7//) l£->*n 
[2. 2. 1] +<?9>+ XI* 1. 2-bfX (^7i 

2 ICtkT. 
[0 0 2 6] 
[£2] 
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9 

H*2 



(6) 



4$BB¥7-8 2 2 8 1 

10 



m 




2^T-fer h^*>yn 
tt» (%) 


Turnover 
rate 

Rh-atewn" 1 h* 1 






9 6 


9.6 


tmws 


A 


4 2 


4.2 


turn 6 


PhaPtCHygPPhg 


2 1 


2.1 



->] tfv^a [2. 2. l] "v/^>ft«v>*£* ft^#e»n, Kft:^d:n^^Zxft:'&ft€:ffiv^^V7 

b r a n c hMe&ij*tfci$, teoffiffi^fcifc^ a? w >Ofc Fn*^5;WfcKJ6fc±D* ffi*TSfV^tt"C 
T##fCi^\E^tttf»£n* £ t&tofr*. b r a n c h#j»R«K:y;i^fc Fifr&«j£$Brr*^ 

[0 0 2 7] 
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